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on a charge 10 mm in diameter encased in an inert coat of cemenf,=phosphate or
glass, It was observed that low velucc of relative density { diminished the
combustion rate, the combustion even becoming incomplete at :

6= 0,75-0,65. In order to assess the role of heat loss, the second series of

6. ieriments was carried out in plexiglass containers with a 6-mm internal diameter,
The result showed that with a lower ¢ the combustion rate was increased, In the

third series of experiments, 2% hexamethylenetetramine were added to the ammonium
perchlorate in a plexiglass casing, It was found that here a lowering of ) caused
even a slight increase in the combustion rate, In the fourth series, 2% Cuy0 was .

added as a catalyst, which accelerated the reaction rate and reduced the zonal
width of the reaction, The fifth series was conducted with pure ammonium
perchlorate at a higher initial temperature. This caused the combustion rate to
increase, The incorporation of small amounts of asphalt had an inhibitory effect
on the combustion rate, while larger quantities enhanced it, Orig, art, has: 5

tables,

ASSOCIATION: none

SUBMITTED s 30Jul63 DATE ACQ: 08Aprély ENCL: 00
SUB CODEs MA NO REF SOV: 000 OTHER: (02
Card 2/2

O

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600043-6



ACCESSION NR: APL022663 §/0207/61;/000/001/0131/013Y

AUTHORS1 Bakhman, Nu No (Moscow); Bolyayev, A. F. (Moscow); Lukashenys, G, V.
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TITLE: The relation between the combustion rate of ammonia perchlorate and ita
density

SOURCEs  Zhurnal priklad. mekhan, i tekhn, fiz,, no, 1, 194;, 131-13)

TOPIC TAGS: combustion, combustion rate, casing, combustion heat, heat loss,

condensed system, gas phase, solid phase, particle size, chamber pressure, porosity,
density, relative density

ABSTRACT: The combustion rate (u cm/sec) of compacted systems depends on the
- relative density § of the sample where is equal to the o ratio, Here (o .
gn/em’ represents the actual and pmax the potentially possingxdensity of the
given sample, The shape of the u curve depends, in turn, upon the conditions under
which the reaction takes place and on the existing heat losses. The present
investigation was performed on compacted ammonium perchlorate in a constant pres=
sure tank in an atmosphere of nitrogen, The first series of tests was conducted
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BE]YAYEV,QF (Moskva); KOROTROV, A.1. (Moskva); SULIMOV, A.A. (Moskva)
Effect of pressure on disturbances of the combustion stability
of porous explosives, PMIF no,5:117-120 S-0 163, (MIRA 16:11)
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BELYAYEV, A.F.; KOROTKOV, A.I.; PARFENOV, A.K.; SULIMOV, A.A.
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255

Burning velocity of some explosives and mixtures at congiderably
increased pressures, Zhur,fiz.khim, 37 no,1:150-156 Ja '63,

(MIRA 17:3)

1, Institut khimicheskoy fiziki AN SSSR.
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[Theory of sxplosives]Teoriia vzryvchatykh veshchestv; sbornik
statei. Moskva, Oborongiz, 1963. 578 p. (MIRA 16:4)
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5/020/63/146/006/018/023
Pregsgure dependence of the ... 3192/B102 -

© " nitroglycol (Teff£:‘4400°K), fulninating mercury (Teffﬁi 1100°k), and
| Ktrotyl (P pp 2 22009K). There is 1 figure.

\

’_ , : g?SSOCIATION: Ingtitut khimicheskoy fiziki Akademii nauk SSSR (Irstitute
. 4 of Chemical Physica of the Academy of Sciences USSK)
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'}RESENTED: August 3, 1962, by V. N. Kondrat'yev, Academician
. SUBMITTED: July 30, 1962
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S/o2?/65/148/006/018/023
Pressure dependence of the ... B192/B102

a = 1.5-10'3 deg" at p =1 atnmand o = 1.4°107 deg-1 at p = 22.5 atm,
i.e. a and the combustion heat remain constant in this pressure interval. .
This analogous behavior of « and the combustion heat is in line with the
theory of Ya. B. Zel'dovich (ZhETF, 12, 498 (1942)) according to which

2 . . :
@ =2 EB/2R Tmax can be derived where T,ax 18 the maximum combustion tempera=

X

ture and E the activation energy. It is assumed that the combustion
temperatures increase by the same amount as the initial temperatures:
(Tmax)z - (Tmax)1 + AT. 1In this relation Toax Must be replaced by an

effective temparature Teff Tma gince the main reaction in the combustion

often proceeds at a temperaturz lower than Tmax' The measurement of « and
E pernits the calculation of T ... With E = 30,000 cal/mol and

o = 1.4~10'3 deg", Teffﬁi 2300°¢ was obtained for the mixture of
potassium perchlorate and bitumen. This value is close to that of Tma

known from other measurements. Teff is calculated and discussed for

X
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3/020/63 /148,/006/018/023

B192/B102
"AUTHORS: Belyayev, A. P. Lukashenya, G. V.
e 'MM’—-—M‘W“N
&ITLE: Pressure dependence of the temperature coefficient of the

‘ combustion rate of explosives and powders

PERIODICAL: Akademiys nauk SSSR. Doklady, v. 148, no. 6, 1963,
1327-13%30

TEXT: A study of the temperature coefficient o of the combustion rate
supplies data on the combustion mechanism in explosives and powders. If
u, is the combustion rate at the initial temperature To, u, that at

T, * AT, then 1n(u2/u1)

d = e deg .
AT
For a mixture of 87% potassium perchlorate and 13% bitumen « was measured
a¥ initial temperatures between -50° and +80°. The measurement values of
in u plotted versus '1'o fit well on a straight line,

| cara 1/3
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Burning of condensed mixtures with nonvola
tile and unde
;gzbgs?é?les under elevated pressure, Dokl, AN SSSR 1izoﬁgfgf§§§-
2 (MIRA 15:9)

le Institut .
Yo Komlrgt,ykﬁvﬁ;ﬁmfheﬂkoy fiziki AN SSSR. Predstavlenc akademikom

(Combustion)
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_ /076 62/056/005/009/013
The temperature coerficient ,,, B3101/3110 ,

Tecording the Pregsure rige ip the boab on ignition of
relation y o 1/t was calculated frog 1, At 1 atp,

g #5107 qeg™T. Lt g atm, o

dii

the powder, The 7
1 .
E/ R . —) -
¥ 2.80103 4.2 .
DRP-3 8+10 deg™', ang

~3 «1 . ) ,
Aoy 3 30101577 deg ', fTha lower valueg of Ap- are attributeq to the
Qi Fi¥s

constant contributicy u*’ﬁf the addeq sulfur to the rate of combustion,
Tesulting in 4 decreage of she temperatiure dependence of u;

= Inl(ur - w0 - ). Un ™20.2 cn/gec and u A0.8 em/sec

@ SEAL )/foj/<t o) s Bl -0 / DRP /see,

‘% Zollows that y* . 0.6 cnfsec., 4 & general ryle, systens containing

"accelerating" adnixture POssess a high value of y byt a lower value

%« This meang that u ig lesy dependent on the initigl pressure ang
emperature, There are 2 figures,

ASSOCIATION, Akademiys nayy SSSRy Instityt khimicheskoy fiziki (Academy
of Sciences USSR, Institute of Chemica] Physicg)

SUBMITTED:  yppq3 24, 1961
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S/b76/%2/036/co5/009/c:5
. 5 3101/3110
P L1 LD

The temperature coefficient oy the combustion rate of black
powder

PERIODICAL: hurnal fizicheskoy khinii, v, 36, no. 5, 1962, 1050-1053
The temperature dependence of the combustion rate, u, of

=3 (DRP-3) bla. - powder (approximate composition 154 charcoal, 756 KNO3|
and 10% S) and of g binary rixture (BY) of charcoal (15%) with KNo

This is defined as 5 . (1/&1 P)(u2 - u1)/(t2 - %),

temperatures t1 and t

(855%) was studied,
where u, and Uy are the combustion rate at the 29
respectively; ure

8 Were made with ¢ylindrical gpecimeng

Sor 3. ~ 3
eV 14T ¢/en”; “Drp-3— 1475 g/2n”),
range of 20-250°C gt 1 gng 10 atm by

51’2'1s the average rate of combustion ip the temperat
interval of t2 - t1. The experiment

(diameter, 6 mm; length 1, 6 - 7 nm;
& Was determined in the'temperature
Card 1/2
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?Z;vy hail shower in Rostov-on-Don. Meteor. i gidrol. mno.l:40
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BELYAYEV, A.F,

Relaxation medhaniam of combustion
propagation in het
exothermal systems, Zhur,fi3.khim, 35 no.6:1374-13‘;§og32w?21.

(MIRA 14:7)

1, Akademiya nauk 8SSR, Institut khimicheskoy fiziki,
(Combustion)
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The Effect of Particle Size Upon the S/020/60/133/04/24/031
Combustion Rate of Mixtures Containing KC10,  BOO4/B0sS6
as the Basic Ingredient

at all (dﬁé.dmin) or is only very little influenceq by d (Large d). The

authors compare these results with those in the papers by 0. I. Leypunskiy
(Ref. 1) and B, V, Novozhilov (Ref. 3), in which a dependence urs1/d

was reported to exist. As in thege papers experiments were carried out
with non~gasifying fuel, the authors carried out additvional experiments
with two mixtures of KNO3 and charcoal, where in one mixture d was

~10 - EQM, and in the other d was ~ LOOM. Also in these experiments enly
a slight dependence of u on d was observed. The papers of Refs. 1, 3,
thus, do not agree with the experimental data, and the theoretical model
of the combustion of mixtures must be thoroughly revised, There are

2 figures and 5 Soviet references,

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk $SSR (Institute
of Chemical Physics of the Academy of Sciences USEEY

PRESENTED: March 12, 1960 by Vv, N, Kondrat 'yev, Academician
SUBMITTED:  March 10, 1960
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The Effect of Particle Size Upon the Combustion S/020/60/133/04/24/051
Rate of Mixtures Containing KC10, as the Basic BOO4/B056
Ingredient

as a fraction (d = 0.01 mm) crushed by means of a vibration mill were
used. The organic fuel was diluted with a solvent, mixed with KCth, dried,

and pressed to a relative density of 0.98 . 1,00 (in the case of plexiglas,
0.90). The combustion rate was photagraphically recorded in a nitrogen
atmosphere at pressures of 04 P& 125 atm. In the pPresent paper, the
authors investigated only the state of the uniform combustion in layers.
Fig. 1 shows the function u(p) for a stoichiometric mixture of K0104 with

bitumen for various Particle sizes of KCtho Fig. 2 shows the function
u(d) for P=1;3,5 and 10 atm. For small particle sizes (4 £ dmin
no longer depends on d, The fellowing is derived for dmin from the

), u

¢quality of the mixing zone lmix of the vapors with the heating zone lneat

2
s . 1 (
of the vapor (lmlxrvlheat) lmlanud and dminnu1/u (2). For each

bressure there exists a certain range of ¢ in which u depends in a high
degree on 4, whereas outside thisg range, u either does not depend on d

Card 2/3
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AUTHORS: Bakhman, N. N.,, §351313X9 A F.
| \
TITLE: The Effect of Particle Size Upon the Combustion Raté of
Mixtures Containing.KClOI as the Basic Ingredient
v

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. &
pp. 866 - 868

1

components of the mixture consists of a small fraction of particles of
an average size d, whereas the second component is plastic and consists
of particles which are considerably smaller than d, or pass more easily
inte the gaseous phase than the rirst component does, the degree of

heterogeneity is determined only by d. The function u(d) was studied in

mixtures of cr stallinellkc1o with bitumen, "goudron", or plexiglas. of
y I P g

KClOu three sieved~out fractions with d = 1.7, 0.2, and 0,07 mm, ag well
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Dependence of the Rate of Burning of Smoke~forming s/ozo/60/151/o4/o47/o75
Powder on Pressure B0O11/B017

are 2 figures and 5 Soviet references,

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR

PRESENTED : Nov~ ger 12, 1959, by ¥. N. Semenov, Academician
SUBMITTED ; November 12, 1959
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Dependence of the Rate of Burning of Smoke~-forming /02 /60/131/04/047/073

0
Powder on Presgsure B0O11/B017

powder 2, u = 0,9 + 0.19 p0°5 (2); powder 3, u = 1,5 + 0.2 p0.47 (3). The

dependences (1) - (3) are shown in figure 1. The experimentally determined points
fit well to the curves whioh correspond to the rules assumed by the authors, For
p £ 5 ata, dependence (1) holds for powder 1, for powder 3 (and approximately for
powder 2), however, the formula u = 0.88 p°°5 (3a§ holds (Fig 2), It can be
seen that for pcSata the ourve of powder 3 (and that of powder 2) shows a break
transition from curve 5a to curve 3), The authors state that v wag practically
equal and ~ 0,5 for po=ders 1 - 3, From a oomparison of the coefficients b in
powders with and without sulfur, the authors draw the conclusion that sulfur
leads to an additional rapid rsaction which considerably increases the rate of
burning for P { 5 ata, Above P >5 ata , the rate of burning with and without
sulfur increases due %o the same rule, Ths authors assume that when 5 ata arse
attained no further acceleration due to sulfyr ocours but the acceleration al-
ready attained is mainta o pressed by the faot that a constant
summand A is found in th n p. In any case, the experimental ro-
sults with smoke-forming powder must be taken into account in investigating
the dependence mentioned in the title of high-efficiency types of mixed powders.
As 18 shown above, the character of u(p) can be considerably changed by pressure,

Card 2/3
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AUTHORS ; Belyayev, 4., F., Maznev, g, P, 53/020/60/151/04/047'/075
= T BO11/B017
TITLE: Dependence of the Rato of Burninébuf Smoke~forming Powder on
Pressure

PERIODICAL: Doklady Akademii nauk S33R, 1960, Vol 131, Nr 4, pp 887-889 (USSR)

TEXT: The authors determined thedependence mentioneq in the title of the fol-
lowing mixtures: 1) 15% of charcoal, 85% of XNO, (gunpowder without sulfur);

2 smoke-forming gunpowder of own production (ordinary composition);

3 industrially produced smoke-forming gunpowder, Cylinders pressed at 4,000 atm,
of a diameter of 3-6 mm, and a density of 1,75 g/cn3 were burned in nitrogen

in a olosed tank op under a bell glags at 0.1 %o 125 abgolute atmospheres (ata),
The rate of burming was determined optically (photographic recording) and elec-
trically by means of an oscilloscope, The formula: u = A + by is used to ogl-
culate the dependence mentioned in tha title where u (um/aeog denotes the velooi. ™
ty of flame propagation; p(ata)the abgolute pressure at which gunpowder is
burning; v , b and 4 constants (for the respective gunpowder), With p~5 ata,
the character of the ourve u(p) changes; for this reason, the authors discusg

the dependence in the range p - 5 « 125 ata and p < 5 ata, separately, For

P > 5 ata, the following results were obtained: powder 1, y 0.195 p0<5 (1),

Card 1/3
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The Effect of the Initial . Temperature on the Value s/b75/6o/b34/03/017/038
BO16

of the Critiocal Diameter of Nitroglycerin and Trotyl Bl15

is better. If one assumes that the two explosives explode in consequence of a
heat evolution oocurring on their compregsion, and of g subsejuent homogeneous

€8s reaction, then the initial temperature of the chemical reaction, 1
temperature whigh causes a shock wave, will have to be in the range of

1100-1200°%, In connection with the evaluation of the experimental data, to
¥hich the major part of the Paper iz devoted, A, I, Serbinov (Ref 4) and
8. B. Ratner (Ref 7) are mentioned. There are 4 figures, 4 tables, and 8 ref-

erences, 6 of which are Soviet,

a’0CIATION: Akademiys nauk sssg, Institut khimicheskoy fiziki (Acedemy o

Sciences of the USSR, Institute of Chemical Phyaiosj_
SUBMITTED: June 14, 1558
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69137
The Effect of the Initisl Temperature on the Value  §/076/60/034/03/017/038
of the Critical Dismeter of Nitroglycerin end Trotyl B115/B016

of the niiroglycerin charges. Figures 1 and 2 show graphically the results ob-
tained for the two explosives investigated. From these curves the values for
the oritical diameters of the two explosives at different initial temperatures
were caloulated (Tables 1,2). The initial temperatures of nitroglycerin were
between -20 and +70°C, of trotyl between +81° (melting point of trotyl) and
+2409C. The value of the oritical diameter dsoreases rapidly with increasing
initial temperature in both cases. The authors found for the oritical diameter
of liquid trotyl at 100°C a considerably higher value than A. Ya. Apin and

V. K. Bobolev (Ref 3). Table 3 presents the detonation velocity of liquid
trotyl near the oritical diameter at 3 different initial temperatures, table 4
the values of the oritiral diameter of powdered trotyl at 3 different initial
temperatures. The mechanism of the chemical reaction in powdered trotyl ob-
viously differs from that in liquid trotyl. The critical diameter of liquid
trotyl near its melting point is about the 30-fold of the eritical diameter

of nitroglycerin at room temperaturej accordingly, the explosive properties of
both exploasives are quite different. Near the flash point of liquid trotyl
(~240°C) the value of the critical diameter is only the threefold of the value
for nitroglycerin at room temperature. In this cagse the egreement of the ex-
plosive properties of both explosives (detonation capacity, sensitivi’y, eto.)

Card 2/3
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AUTHORS: Kurbengalina, R. Kh,  $/076 6o£o34/o3/o17/o3a
LA TRR Y B115/B01

TITLE: The Effect of the Initial Temperature on the Value of the
Critical Diameter of Nitroglyceriniand Trotyl]

PERIODICAL: %hurn?l figicheskoy khimii, 1960, Vol 34, Nr 3, pp 603 -~ 610
USSR

TEXT: The oritiocal diameter of an explosive charge is the minimum diameter at
which a continuous propagation of the detonation wave is atill possidle, If the
diameter of the charge is smaller than the critical one, the detonation dies.
The physical importance of the oritical diameter was clarified by Yu. B,
Khariton, Academician, in reference 1. According to this author the value of
the critical diameter is proportional to the time of the chemical reaction on
the front of the detonation wave. The authors of the present paper inveati-
gated the effect of the initial temperature on the value of the critical dia-
meter of liquid nitroglycerin, and liquid and powdered trotyl, In a detailed
experimental part the performance of these investigations is described
separately for both explosives. In trotyl, propag:tion and dying out of the
detonation were checked by means of a mirror photorecorder of the type SFR-2M
for velocities, The standard eleotrical detonator Nr 8 was used for ignition

Card 1/3
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BELYAYEV, A.F., doktor fiziko-matematicheskikh pauk, prof,; AZBUKINA, L.I.

. PRI SO

Effect of the properties of a charge of explosive on the
destruction of blocks of cement mortar. Vzryv, rab. no.4:6-17

160, (MIRA 15:1)

3. Institut khimicheskoy fiziki AN SSSR.
(Explosives)
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BELYAYEV, AF,; KURBANGALINA, R,Kh. (Moskva)

Determination of the relative
power output of explosi
method ?f equivalent charges according to the egan:ig:sr:{et}ol;
Trautzl’s bomb, PMTF n0.2:116-119 Jl-Ag €0. (MIRA. 1416)
(Explosives--Testing)
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) BELYAYEV, hF (Moskva); SADOVSKIY, M.A. (Moskva); TAMM, I.I. (Moskva)

Application of the law of similarity to the phensmen
. omenon of t ;
detoration in blasts, PMIF no.1l:3-17 My-Jg '60. D(Mlginfzfg§ed

1. Institut khimicheskoy fiziki AN SSSR.
(Blasting)
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Tieory of Explosive Materials S0V/5150

and the physicochemical properties of explosives essential for
thelr production, The various applications of explosives are
outlined. The appendixes contain data on the combustion range

of gases and vapors mixed with air and with oxygen; sensitivity
of explosives to shock; oxygen balance of explosives and ingredi-
ents of explosive mixtures; heats of formation of explosives,
initial materials, ingredients of explosive mixtures, and ex-
plosion products; heats of combustion of nitro compounds; equi-
1ibrium constants; change in the internal energy of gases, graph-
ite, and solid ingredients of explosion products; molar volumes
of s80lid inorganic substances found in explosion products; values
of second virlal coefficients of gaseous explosion products at
high temperature; and test methods and apparatus for explosives
according to the State All-Union Standard Specifications, The
authors thank D. S. Avanesov, A, Ya. Apin, A. I, Gol'binder,

L, V. Dubnov, A, A. Zaytsev, A, M, Lomova, K., K. Snitko,

I. V. Tishunin, and N. A, Kholevo. There are 25 references:

2l Soviet and 4 English,
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PHAYE I BOOK EXPL..TTATION S0V/5150
Andreyev, Konstantin Konstantinovich, and Aleksandr Fedorovich
Belyayev

Teoriya vzryvchatykh veshchestv (Theory of Explosive Materials)
Moscow, Oborongiz, 1960, 595 p. Errata slip inserted, 9,000
coples printed.

Reviewers: K, K, Snitko, Doctor of Technical Sciences, Professor and
D. 3. Avanesov, Candidate of Chemical Sclences, Docent; Ed,:
A, I, Gol'binder, Doctor of Technical Sciences; Ed. of Publishing
House: @, F, Loseva; Tech, Ed.: L, A, Garnukhina; Managing Ed,:
S. D. Krasil'nikov, Engineer,

PURPOSE: This textbook 1is intended for students in chemical tech-
nology schcols of higher education and in military academies. It
may also be used by personnel of plants and scientific research
institutes,

COVERAGE: The textbook covers the theory of explosives describing
8low thermal conversion, combustion, the detonation of explogives,

Card—i/76
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SADOVSKIY, H.A.;’EBEE{YBV, A:Bl.\, prof., doktor fiz.-mat.nank

Rock-breaking power of explosives. Ugol! 34 no,2:60-6p F 59,
(MIRA 12:4)

1, Ingtitut khinicheskoy figiki AN SSSR. 2, Chlen- korrespondent

AN SSSR (for Sadevakiy).

(Explosives)
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4UTHOR:  Solomonov, ¥, S0V/24-58-5-30/2

TITLE: Scientific-Method Conference on the Problem of
Breaking-up Rocks by Explosions (Pervoye nauchno-
metodicheskoye soveshchaniye po probleme drobleniya
gornykh porod vzryvom)

PERIODICAL: Izvestiya Akademii Nauk 3SSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 5, pp 143-144 (USSR)

ABSTRACT: On February 24-26, 1958 a conference was held on breaking-
up rocks by explosions at the Institute of Mining, Ac.Sc,,
USSR (Institut Gormogo Dela AN 8SSR)., 100 people from
52 towns participated and the participants included
representatives of Works, Research Institutes of the
Ac,8c, from various parts of the Soviet Union,
departmeatal research institutes and of higher teaching
~establishments, On general theoretical problems the
following papers were presented:
"On the problem of breaking-up rocks by explosicns,
present stabte and tasks" by L. I, Baron, Institute of
Mining, Ac,Sc., USSR;
"On the dependence of the breaking-up on the total energy
Sesgidetty O the explosion” by A, F. Belyayev, Institute of

C?i/(MerC':u{/ ﬂéfa-&c‘cu i /’2:5 (/8% A
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127-10-14-24
TITLE: Charge Calculation in Blasting for Rock Ejection (0 raschete
zaryadov pri VZryve na vybrosg

by anelysis of experimental blast operations made by the
"Soyuzvzry rprom",

Four Slavic references are cited,
ASSOCIATION: Not indilcated
PRESENTED BY:
SUBNITTED:  No datef{indicated
AVAILABLE: At the Library of Congress,

Card 2/2
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SUBJECTs+  USSR/Mining 127-10-14/24
- AUTHOR: Belyayev, A.F., Doctor of Physical-Mathematical Sciences
TITLE: Charge Calculation in Blasting for Rock Ejection (0 raschete

zaryadov pri vzryve na vybros)
PERIODICAL:  Gornyy Zhurnal, 1957, #10, pp 61-62 (USSR)

ABSTRACT: The author criticizes the formulae by Boreskov and Pokrovakiy
(1 - 3) used presently for calculating the amount of explosives
in blasting operations for rock 2jection, He points out that
both of them become non-applicable under certgin conditions,

He proposes a new sormula which takes into account two factors:

1. The amount of work consumed directly, for ejection, which
is proportional to the fourth power of the line of least re~
sistance, and

2, The amount of work consumed by plastio deformations, interw
nel friction, demolishing and loosening of the surrounding me-
dium, generation of seismic ogcillations, etc, which is pro-
pertional to the third power of the line of least resistancs.

Card 1/2 The formula proposed by the author agrees with data obtained
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i

.D%ody.i Triody Krystaliczne (Crystal Diodes and Triodes, by) A, F,
Biellajew i W, N, loginow, Warszawa, Panstwowe Wydaunictwa Techniczne, 1955,
63 p. Illus., Diagrs. (Biblioteka Radiomechanika) o

Translated from the Russian; Kristallicheskiye Detektory 1 Usiliteld,
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@kyg! é.ll:, IOGINOV,V.N.; FIKITIN,N.A., redaktor: LARIONOV,G.Ye,,
te’frﬁ’n cheskiy redaktor
[Crystal detectors end amplifiers] Kristallicheskie detektory 1
usiliteli. Moskva, Gos.energ.izd-vo, 1951. 63 p. {MIRA 9:1)
(Crystal detectors)
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BELYAYEV, A. F.

"The Problem of the Flash of Explosives and the Transition of Combustion {into
Detonation," Zhur. Prik. Khim., Vol. 23, No. &, 1950, pp h32-h39.

Inst. Chem. Phys., AS USSR
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. USSR/Chemistry - Explosives
Chemistry - Combustion

‘ ..woﬂ..gm Point end Heat of Evaporation

{ Becondaxry ¥xplosives,” A. F. Belyeyeov,
| Chem Phys, Acaed Sci UBSR, Moscow, 9 PP

| ®%har Fiz Enim" Vol XXII, Fo 1

Jan 19k8

of Some
Inet &f

4 gubmwo»b&nbn_pmwdow mdwvgnaugwﬁm&towga
i1 tors figuring praminently in the theories of som-
] tustion, spontanecus cambustion, and transfer of

i eambustion to explosion in those explosives that
varp in their gaseous state. Boiling point of
secandary explosives 1s not as intense as tempera-

6579

R g\ggﬁﬂ - Explosives (Contd)
g

slves. Submitted 1bh May 19h7.

Fo

BELYAYEV, A.

B
|

\

Jen 1gh8

.n,ﬁ..wu me..mmB.« B.uu.ubm cambustion. Truton's theories
| ean be appiied to most cases of secocndary explo-
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DELYAEV, A Fo PA 9TS2

USSR/Fxplosions - Measurements May 19b7
Explosions - Pregsure

"The Relationship Between the Pressure and the
Speed of Burning of Explosives," A, F. Belyaov,
A. E, Belyaeva, 3 pp

"Doklady Akademii Nauk SSSR" Vol LVI, No 5

Tables and graph of results.

9152
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BELYAYEV, A, F, and KHARITON, Yu. B.

e s

Mbr., Institute Physical Chemistry, Acad. Sci. ~1944~

"The Limit Diameter of a Churge of Ammonium Nitrate," Dok, AN, 48, No. 4, 1947
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BELYAYRYV, A, T,

“Mgombustlon Mechanism of Bxplosives.® Sub 4 Feb 47, Inst of Physical
Ohenistry, Acad Sci USSR

Dissertations presented for degrees in science and engineering in Hoscow
in 1947

§0: Sum No. 457, 18 hpr 55
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Horrsal velocity and charicter of bursing of some pri-
mary explosivas. A, F. felyaey wut AL K. Belyacva
(‘::rypl. rend. arad.” "'f’.’{*lﬁ“,’f.‘mn. 3-8 m’;m“n
English); of. C.A. 37, 2I83% - At 1 atm. presure highly
compressed cylinders of Hg fulminate (1), teinitrotnan-
dobenzene (513, tricycloacetons peroxide, diazodinitro-
phenol, and K plerate have a “burning”’ rate of 153,000,
005, 2,13, and 1.3 em.owe, resp. Phosyphnate iy
vaploded imstead of burning but a 407 mixt. of I with
takum exhibited & rate of 1dem we. A similar mist.
of T and talewm showed & vate of 005 vm, see At Jow
presaure (10-22 . Hg) the character of the burning
varied with the substance except that I still tmened with o
stable flame, E. 0. Wiig
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ST B RS st TALLUROK AL LITERATVRE CLALYIFICATION

. PROUHSSES ANl reCPERTiEY ot €

The combustion ol nmercur fulminate. AT P Belgacv -

aml A, E. Beiyseva Unst, Chom, Phye, Acad. B US.
SR, Mowow). J. Phys, Chem. USSR 20, 13RL O
tigdnin Rusian). HglONCh comprvssed to d. 3R
bagis when iguitesd instead of evphating. Therate of e
fation, which at low presaires in not acvompanied by a
amy, van b measured by phiotographing HgiONUCY tab-
ety at definite e wtvevale. AL 167, the hueat rate of
the s ansumption of o tablep v Lo A ¢ bp lere pa

the prossuse above thy ablet. 10 greater than the gas
pressure befoee the tgnition beoansy the praxducts of com-
Dustion regquite fime spread wver the whole veawl At
vory sl ingtial pressiees e addid proessure sl
30 . Mg so that the combinstini oot < at thie pwhat

ever the wriginal degree of vacun. I pos i ki per s
e and U ismem w4 > O Hhaid b o= 10 between
o §0 aml 60 m. Hgo The cantener of the vt 4
presumably shows that sone crubnistion tehes plave sbo
i e af the tablet amd that the gas pre-emy within
e puote s Go alnmd JHERD i Mg Fhe vanes ot 4 amt b
e redse when the trmp Ta fuiy gt iy it LI
they are abutt M greatey than at 167, The wemp. of
tne surface of the hurning vablet i about 0 ¢ The pee
aits are disensswed. 1§ Bikennan

Vign miagOv
Ehiedt v W

TR mve wome i
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PYY - . n:. mechsalim of the thermal lgnition of sxplonlves . o
. Ao L' Budyuev, 1. Phys, Chew, (D.5SR) S0 s |
el (1940) .~ The témp, of & solid or liquid explosive canoat :
pes g be higher than its bup,, although the mist. of vapor and
oo " ; Air, in which the fiash oocurs, can have  higher temp
o 3 When, s detn. of the iguition te iy an upim.ive‘
3 i introduced fate a beated container, temip, T, of
oo 2 i the explosive in the thoment of ignitios can be lower l;w\
vet i ! the temp. Ty of the tubs, Por 0.1 g of trotyl in test ¢
W lub? Ty was, €Ky 328°,336°, and 338° when Ty was 340° E
oo H 1 ok o e P oo ,
° J . X ) the test tube wy N
PPy vmsly covered with Wood's alloy or tin, the evapn"":; :
oo trotyl sometimes was so rapid that no ignition took place :
o Trotyl sometimes failed to flash also in the absence of :
0ul metal, if T3 was too high, e.g., 40G°. In these instances :
peeit ignition could be achieved by placing & bot wite in the i
99 tube near its opening. This shows that the absence of ¢
ignition 1_: due not to a spoevial mechanism of reaction, bug )
to excessive evapin, Taryl is ignited at &ll temps, téte«l
and the ignition delay is not affected by o hot wise,  The
1 ;Ltﬁg&f‘d él:;’ n::muoa energy of explosives from the
. | ymitlo various tempa, can Kive wrong resulty
) f i": Ty is recorded imfead of Ty, J. J. Bikerman
L] ; ALO. LA MRTALCUGEAL LITERATURE CLASHPICATION e
L i T e st Bttt B0 wouiny .
|/ vadong s $41089 W1P oY GOF LD 2101 OR o it} .
) CIURL T F - S B A Ko h | A M LSV MO N NI R NI B AU
soecescecscsonee .'ﬁ.....'.G."...’..&
000060000000 ehes LERA RS 200000000 ¢0o0e
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cal measnrement of tuminouity tempera -

; plosions. M. N, Alentsev, ALV, Wl;aqv,l.’h'. \"‘"!:u::l::
and 1. M. Stepanov. 1. EXpH, Theoret, Phys. (U.S.5 k)

16, W-3(1046) (in Rusnianfj-«&upmﬁim of the lumi.
nescence due to the shock wave in the atm. is successful

“il the exploding space is surroutided by a water eitvelope;
i the tumitiosity thau becomes coned. in the space m‘mpimf'
hy the explonive sulatunce and 15 umifoaly dusteitaned
Sover Jtyosrface; the speetium is comtinasas and it i
Jeorrect Lo assudie that the emiision then cotrespoid s tn
tee temp. cadistion: wareanting application of Wien's

taw. Bosploswme in tubes of $1 . dan,, 120w, long

haced 1 an outer water cuvelope of 35 s diam., were

plotographed through a quarts spectro eaph, and com-

pated with a 2520°K. stundard W fatnp, gy e of asem-

gutomatic Zeise photometer,  The stope of the deusjy

cueven was asevetained to be bidependent of exposier at

A%A YL A BETALLURLK AL LITERATURE CLashwanon

Y AL T

Clowertng to ATNVK,

below 10 8 wee, e pentaceythntol tetraniteate  FEXN)
in the form of powder of bulk density 090 g v, the
Wieni-law temp. of explosion was found to be 1' = aax?
K. » 280° or considerably higher than the usually listed
4300-4800°K . While cutgassing had vo effect on the ex-
lewissts tevup., contpression to b1 g 2o, resulted i i
Ou further compression of the
powder bty falls e shacply that the temp cannnt
even be detd. Wath lguid explosives, MeNOy (101 g
e b, nitruglveetin (L0 g e b ant sittogtvesl of o
g/eed, the exptl explosion tesp , dond fran specs
trogtams on ool Pavchoony 000 N aad 1Yy are con-
slderably Tower, 2050, JEMY, wid Si0'K | resp. While
it might be thought that the mean temp. of the explosion
peoduets is lowet than the observed colir temp , the
temps, ealed. by neanming wn sibabatic process are actably
tgher, 4500, 830200, and 4700°K , resp The shotteomings
of the calen, nie tafald s only part of the energy of the
exploalon appears as theemal cnergy, some of it heang
muuarily elastic, hence unavailable for radiation; that
part s the greatet—--and conscquently the temp. the
fower  -the greater the density of the explosive.  Fur-
therimore, &t the prewsures and densities prevailing in ex.
plasions, it s mone correct (o avsame, even for hauid ex-
plevdves, heat capdcities eotrespomdiig (o those of sduds;
by this procedure, one can cale. fur the 3 above lupnd
explosives, explostm temps of 2800, 3080, aml 30K,
resp , close to the sxptl data N. Thon

Senoup o1 l i)
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Mechanise: of the detonation of explosives wader Im-
o, A, F, Belynaw, V. K. Hobolev, anid Z. 1. Ratner.
ledy ANad. Nauk S.8.5.R. 80, 303-8(1048),—In
- expla, with ternary mixts. of NHNOy, trotyl, and an in-
* ert somtmstidle (Al, peat, etc.), the probability of audible
detonation under impact by a falling load first incressed
with the beight of the load, passed through a max., and
then dicreased with farther increasing height.  1f, how-
ever, formation of local focuses of decompn. (spots), not
the sound, is taken as the eriterion of detonation, thea the
probatdlity increases uniformly with the height of the fall,
[t indicates that detonation is dettd, by the probabilities of
. formation of initial decompn. centers and of their propaga-
tion throughout the bulk of the explosive, Tﬁ?lum
probatillity evidently decreases as the explosive is com-
pressed by « load falling from a considerhble lwifht.
; N. Thon

ClmwOn ELEMENT)
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infiuence of the envelope of the charge oa the stabllity
of the detosation. A, V. Belyaevr and A B, Belyseva.
NDekady Akad. Nawd 5S8R 30, 2003011045~ "

The stability (erit. K’uﬂ) of detoaation of an explosive is
approx, the saime whatever may be the nature of the inert
materinl componing the envelope (vaalug) of the charge,
provided that the masses (weights) of the envelopes are

u the same; o casing of Fe having the same diam. and the
same wall thicknes as a casing of Pu has the weaker effect
on the point of detonation and velocity of the explosion.
The fotegoing applics only to casings that are easily

shuttered, and not to massive walls of very strong wa-
terials, o8 stecl, 0. W. Willcox
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Relation detween the limiting daasia;d oxplosives and
the diameter of the clargs. A. F. Belyuev and A, K.
Belyncva,  Doklady Abed. Nawk SSS R 30, 2057
(1045).-~Increasing the diam. of the charge from 11 to
2.5 mm. inceeased the crit, d, (of detonation) of mixts.

tof peat flour and NHNO; from 0.7 to 1,22, depending ou
lineness of grinding.  The grewter the proportion of peat

uned the vourser the grinding the lower i the rit. o
Whett i an 8 2 mist. of trotyl and amatol s part of the
trotyl was substituted by peat while the O halinee was
obtained, the boat effect chunged little and the cliange
the reletion between crat, d, and diam. was analagous 1o
that m the preceding reries, With increase of the per-
veittage of trotyl the erit. o, increased rapidly with the
diam. 0. W. Willeox
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Limit diameter of & charge of ammonium vitrate.
Belvaey and Vi B, Klasston Compl.rend. sind. <1
VRSN 4B, 256 RUDIN. A serics of expte, mure ot
thd ot to et the stabality o the o4 fonation of NH,NGO,
oy virious charge diams. with ag aim towards estabdishing
VY the Lt charge dinm. fog NHNOG amb (3) whether M
wopmable o efleet stehle detapation of NHNOy, when
the churge i sutiiciently large, without LG &1 n!t"rm: o
Beuvy caving of a powertul mitineor . Dry powd. nitrate

d 0708 K- ve ) wan packed inte thin-walled glass op
catibonted ensings of virving divn

: Initigtion was effoe

with @ mivt of A UNT amd iy L \"Il.NU,,a\?ll:irLﬂc‘:\l*:‘!
Piedd the wpper patt of the cistig il wis st ofl by an olee
detimator,  The expte, were varried out in an (’!Nmiﬂll’
chamber with short charges (the entire course of li»r de
fonatim ln}-iug tecvmded  photogaphically) and  undesr
Sl conditions with relatively g charges of consideral .
tength, Stable nondamping detonation of NHNOy was
observed in those cases where e charge diam. was greate,

A3 m-iL A METALLURGICAL LITERATURE CLASSIFICATION
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than 8- 300 nuen, Fhe detonation dumped when the diam.
was less than 2510 wm.; the snaller the diam. of the
charge, the mote abrupt was the damping. A heavy was-
ing deerensed the liunt charge dam. Inaq. or thick con-
crete casiugn i anwmunted to about 30 40 nun,  Bami K.
vonchide that NH NGOy does not ditle i prisaple fasn
other explosives and s not aiigue,  Thie opinin that anly
induced unstable detonation can wpread thiough  the
nitrate s ncorrect. 3 the term is uved at all, st is ap-
plicable euly for diams, sinaller than the Lt diam., aud
not only for NHNOy but abso for any explowve, whine
chotge dian. is loss than the lineCaiham, Fually, e
plesives w th astill sinaller heat of exploaon than NiL Ny
1e.g. & mixt. of NHNO, with some anert subistance:
shoukl have @ greater reaction time snd a greater Tt
diam. than NHNOs, Frank Conet
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: \ . RDUtrovekada, . )
i'rmt ths detcmation ¥

&V amd J
L UREB, 1630, B, 7167780, 767770,
: 1. The dotonation of

i (active charge) is transuitted in vao, through dis-
' iﬂnmo!mmlern!wcm.mwmw«

ihe probability of ipaoamis.
(Mona:l:a. 4. F. Briarv, J. B. Crant

. A, F

. B. Caamron {Aeta Physicochim,
iyt

s 0002-g. crystal of o

of

* . PhN, (passive cbarge). ‘The detonation of the passive

; bo prveonted
: the gmm, whilst tho detonation oan be trans-

hy a serecn placed between

'] mitted thmh apetturon in tho sereen. The wensi-

b tivity of

4 is affectod by exposnre to alr. The. {
I bility of transmission over & given distance. when they strike o glams surface is deseribed.
' mhmmuumhoddpmmpwn

ares. Dotonation appesrs

particles scattoret
3 km. per sec. in vac,
n;qu‘ half this velocity in air at & promatire

ita surtace
tted by

b a velocity of the order of
and mt
ol 12 rum. .
1L On the sssumption that « single miieromopic
particle is sufficent to detonate the pasaive charye,
the probabitity of detonati by t iasion has
been cale. for various distances betwoon the charges,
and for various surface areas of the passive charge,
The data suggest that the transminsion of particles
Ia non-uniform, and is lows uniform than that of s
random distribution,

1. Caloulation gives the no., linear dimensions,
st mass of particlw efocted from 04017 g active
charge aa being of the onder of § I ﬁ)‘ em.,

Q.. reapectively. The law of retardation of

nend JO-18
s high-speed microscopio patticle in air has been
deduoed. The . sction of the particles

C. R H
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mrdn‘ of -"'garless” mmumﬁ P u!l:
?ﬁ%ﬂ dun. Compl. tem
3 “ 107-9(1948) ; DM&AMNM&SA.SR dth!mh
Nﬁ)- volune of !

+4
nuhu

wl«u fond ¢
umdhgy cmphm [ md! Hess mahod a
-~ copsule detonator. In- 3 cums using the Y
f.?‘“.%f"“ ”‘.5“.3&”‘5‘1”‘“&“’&““"*&'&% v
. mn . 'y
5 .30, 0. , 0.7; and 775, 480, 18.1. By et off electrially.

“”‘:lh‘eo M;Kw M for the same disneters and
of charge as above and & misture denalt o038

'em

IR S IIRTIEY A wPEROD

compared to
explosives, Aﬂmemw to pro-
duce stable detonation in systema yielding neither
vapors even at hkh tempa were futile.
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of the work of e . A P Belyaev,  Doblady
Abad. Nawk S.5.S.R. 88, 104-67 Comp. vend, ucad. 51,
.RS.S. 48, 135-8(1944){in Bnglish). —-The gases re-
sulting from the detonation of an ecplosive charge fre-
quently crase to set o -the survonnsd mgs under practaal
comtithns kg heforo they have expanded to ’tm. pres-
sure,  Consequently, the avefal work done by an explo-
sive charge is & function of the degree of expansion occur-
ring belore the gases cease to act on the surroundings, i.¢.,
A » f(V/ Vi), The relative effectiveness, .4,/4‘:. of 2
explosives, x and y, may depend markedly on the d of
expansion, i.e., on the conditions of use, unless the ex-
plosives hive similar values of Bame temp., ¢, and ¢,/¢,.
Previous methods of evaluating cxplosives, 4., the Traua!
block, are criticized. J. W. Perry

The fondamental peinciple of a theoretical Eiléulation
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BELYAYEV, A. F.

"Damping of Detonation in Elongated Charges on Increased Initiation," Dok. AN 38,

Nos. %-6, 1943,
Mbr., Inst. Chemical Physics, Dept. Chem,

Sei., AS

Ty D
. i .
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Buniing of meroury fulminale st Jow pressurss, A I Zoliey
und AL Heliaeva (Compl. vend. Acad. So. U RS S, 1941, 83,
A1 44)- The burning of Hy fulminate at Prossures from 760 mm
down to 2.3 mu. has been vestigated,  The brightuess of the
e decreases conniderably a5 the prossure iy reduced, amd at A mm
W seatvely visible.  he veloeilty of combustion, howeser, s
practically wpaltered by presure. At 20 mm. the vol. of qas
produced in the combustion ix only 15.20% of that expected
Hcombnation hud been somplete, wnd thets i consdable depaig
of 1R fabninate vontammated with . An explanation of e
Phetmmvng (v alvag el VLM
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BELYAYEV, A. F.

"Concerning the

Burning ’ id
AN 33, No. 1, 1041, g of Pulminsting Quicksilver in a Partial Vacuum,"

Dok,

Mor., Inst. Chemical Physics, Dept. Chem. Sei., AS
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of nitroglyoal. A.
S 1941, 14, 833

(CHeONO,), are described in support of the anthor’s theary
of expluslona (cf. B, 1930, A4,

Bon aud the kinetic consts of the reaction, ale., with the
vgmu’(m. of Zeldovitsch anl Frank-Kamenetzh; {A.,
%), are in accord with obgervation, 3

. -‘. N 1
A . . ‘ : : . !
>

i
F. Belalev {dcta Physico-
~840).—Experiments  with
R The val. temp ol

The relutions between 1t of combus
1038, 1,
FLuv
! .




PROCULAMY. AW0. FRQAERTHN mop2
gpummmuumw‘é.mmw
the heat of vaporisation of explonive substances. A, F.
Belyaey, Compt. rend. aced. sci, U, R. 8. 5. 29, 4>
{1940) (in Bnglish).~—When -2 mw n volatile substancs
is placed on the surface of a metal previously beater
10 the b. p. of the substance, the sample volatilizes com
rk'ldy within 4-5 sec. The approx. b. p. of explosive
+ hence detd. as the temp. at whick 1-3 g, tillee
in 4-8 weo.  The latent heat of vaporization is alwo cukod
from the time of volatilization at a given temp, Result
check reasonably welt (with 8-109%) with those detd. b
the conventional dynamic methods. With nonvolatil
substances, ¢, g., guncotion, * vanishing'' due to decompn
can b readily distingulshed from that due to volstiliea
tion C. Q. Storm
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Conditions F"mh‘l steady burnieg of explosive sub-
stances. A. F. Delyacv. Compt. rend. acad. sei. U, R,
S, 8, 28, TH-1T(1040) (In Baglish),- B, presents a math,
discussion to show that under certaln conditions where
orderly burning in parallel layers is disturbed by violent

g of molten cxplosive av the surface, or by presence
pores which fcrmk the flame to penetrate into the mass,
stable burning is not possible and there may be a transition
from deflagration to detonation. This tramition is ex-
plained by the laws of gns dynamics. C. G. Storm
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w&mmmhowm:d&nfm
- A, F. Belynev-and N, A, Yuze.
) | qup{. rend. ared, si. U. R, S. 517, 1983
(1940 (in English); of. C, 4. 33, RIOP —Values for b, p.
. &t 2 mm, (exptl.), 80 mum, (exptl,)hmd T mm. {most
), ign temp, and tent beat of vapori.

zation (cal./med.) for several explosives i MeNO,,
= 6% 66, —, 4000; CH(NOWy, 70°, 1257, 107 @ 3°,
195-200°, 8500; trotyl, 100°, 246—&"0“ 30 = j0°, |
295-300°, [ 3 pictle acid, 195°, 256° 325 10°, "
300-310°, 8900 lrinl!mbuzme. 175°, 250°, 315 = 10°,
o 7600 nitmpcnmrythdte. 100%, 180°, 200 & 102,
216°, 17300, nitroglycerin 125°, 180°, U8 = 5%, ane,
The ignition temy, approx, coiacldes with the b, p.

00 mm,, which indicates that inflammation is pre-

tion of a large amt, of vapor which

Trotyl, nimmtmythmoi or

8 i tacuo, probubly

he ignition temp,
George Ayers .
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Combustion of nf

Clew. (115, 8. R.) 140 1009 -2a1o ;
RS SETNTY =T X
;mr h;i" %:mgly«i at tempy, 7-’)3‘:0(11“1‘;) ‘) am;l ll;-“w Sy
-%'&lh} he h. p. I99° iy given by the cquumﬁumﬂy
; :.' A + 073, At 2A0° the mcdcombm!km‘ bty
d;mo':,::a;? gmle‘ll;): rnrls:n Initial temp. of 90°; lbein(;?«,iv
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3778, Detonation
Belajoy,  Cowpies
18, &5 pp. 207-389, 1538,
t deal.with the action )
s the presont ventigy

initiation Iy thy cagq when the

in 8 volume of the order
time (101104 yeq,),

e e e e e

|
I.

opanent of

by evaporating which, uader

chicacter of the chemical

eveloptnont of dotonation and cagee

e place from beginning to end in the gas phase,
H. H. Ho,

04600043-6
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Combustion of explogives, A F. Belyaev, 1,7

" Physicoching. U R S8 8, 763-72in Fuglish: 7, Py
* Chem, (18,8 R 12, 3000 10R) . Te wwmbusgion
igh explisives liffers frouy

wootdary high o
& precably volatike in e fetghbor lat

tempa., and hence VAP, may absarh

0ergy Hberated at the burning face,

that their combustion take.

peneiation of combostion

-
Sy

ko

)
COmuCx 2

3
J

i
I}
H
f
i
i
i
i
i

* ‘emse 9f guncotton which is capable of fon but s
o noticeably volatile. Primary explosives (azides, ete.),
in which detonation arices very readily, possess insignify.
vant volatility, although N chioride {x an exeefition, having
hich valotiity buy 4 sl energy of activation,

2. G. Stonn .
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, under the giv
of cymbuntion, the energy is used up chicfly in
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in the gas phase | attained more readily,
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Transmission of detonations lo & vacuum. A, F. Bel-
yaev and Yu, B, Khariton, Compt. rend. acad, sq.
U R, 8.8, 3, 166in Baglish 167)(1834). - At the center
of & glass bulh a lead azide crystal (1-2 mg.) was placst
over & bole in a metal disk.  Another crystal was placed
under the hole on & strip of mica, which was punctused
when a detonation was transmitted. In air under normal
pressure @ detonation was transmitted about 1.3 cm., in

racuo, about 45 cm. H. B. Van Valkenburgh
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BETYAYSV, A, F,

Teoriya Vzryvehtykh Veshchestv (by) K. K. Andreyev ( 1)
A. F. Belyayev, Moskva, Oborongiz, 1960,

595 p. Illus,, diagrs., graphs, tables,

Bibliographical Footnotes,
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Heavy Rainfall at Rostov-na-Domm 50V/50-59-2-13 /25
skirts, and 60 mm on the eastern outskirts,

Card 2/2
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5(7) SUY/50-55-2-13 /25
AUTHOR: Belyayev, A. F.
TITLE: Heavy Rainfall at Rostovena Dowu (Sil'nyy livent' v
Rostove.. . - -

PERIODICAL: Meteorologiya i gidrologiya, 1959, Nr 2, p 45 fUSﬁR)
ABSTRACT: On June 16, 1958, at 5 a.m. a cloud formation wasg obgerved
at Rostov-na-Donu. The weather was warm (19°); with slight
wind (3~4 m/sec, NNW), Temperature cooled off about 7 p.m,
from 25% « 15%, 'In the north and northwest the sky eovered
with rain clouds. The wind increased up fo 10-12 m/sec,
About 8 p.m. a distant thunderstorn was heard, followed
by heavy rainfall. Visibility wag only 1oo m or even lecs.
After 15 to 20 minutes streets were covered by 50-60 cm
of water. The rain lagted for 50-~4C minutes. A second raine
Tall occurred in the night between 2 and 3 a.m. Frequent
thunderstrokes, sounding like exploding shells, were heard,
The lightnings had the shape ofa te-lie amor and gtruck vertically,
Between 8 p,m. to T a.m. of the folloving day precipitation
Card 1/2 was 71 mm in the town center, 87 mm on the horthern out-
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burning velocity was found to increas
; The findings are in agreement with zel'

R B A e 2]
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dovich's theory,
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L L7291-66 Ew(d)/EWT(m)/T/EWP(f) W/ 3/ JWD -

ACC NR: - 4ng030067 SOURCE CODE: UR/00T6/66/050/009/2066/2070
o

AUTHOR: _Belyayev, A. E.; Lukashenya, G. V. ot

-3

8, Academy of Sciences SSSR (Institut khimicheskoy

v | ORG: Institute of Chemical Physie
b | fiziki Akedemii nauk SSSR)

‘ﬂz

\
TITLE: Tye temperature coefficient of the burning velocity in flameless povder com-
bustion \* o

L\
SOURCE: Zhurnal fizicheskoy khimii, v. k0, no. 9, 1966, 2066-2070

2%

TOPIC TAGS: solid propellant, combustion, explosive,_gQl@g_pggpglggggwggmpgg}ipp
ABSTRACT: The temperature coefficient of the burning ve
combustion in a vacuwm was determined experimentally usi
of smokeless powder H heated to the initial temperature
constantan thermocouple was mounted inside the samples with a weight to secure its
motion by gravity. The combustion front passed through the point where the thermo-
couple was mounted, and then it moved by gravity with the combustion front. Plcts f
of the surface temperature vs the initial temperature were found to be linear. The |
increase in the surface temperature was correlated with the increase in the initial |
temperature by the following formula ATy = 0.8 ATy. The temperature coefficient of l

|

|

locity in flemeless powder }
ng 5 mm in diameter samples |
T in a furnace, A copper-

the burning velellty was found to be relatively lurge and smounted to 13+1073/grad.

[Card 172 UDC: 5h1.126
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vthe capture cross s@etion depends also on. the’
al, and that smaller values of n are obtained -
ber of dislocations.. npparently, experimental
he retica.l ones bectmse the theory does not provide
; - "The authors thenk Ye. Gi tﬁaalyuk?’ff'”
o 03"18» Grt|hﬁﬂ3 2 fisureﬂ‘ Bl

(Institute of Semiconductors
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an eab},ier paper (P'J.‘I' Vo 5y 30133, 1963) “the remﬂ.ts
determine exactly the lifetime of the holea captured
cmaiats of measuring the phntomagnetic emf in
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- ACCESSION NR: AP4041721

fASSOCIATION: Institut poluprovodnikov AN UkrSSR, Kiev (Institute
. ¢ Semiconductora, AN UKrSSR)

| SUBMITTED:  20Jun63 . ‘o - ENCL: 00
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'SUB CODE: S8 NR REF SOV: 005 OTHER: 011

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600043-6



» SITET e - (6 2 = Sl S e_O 0 ROO00 QA0 0 =

. ACCESSION NR: AP4041721

effects. The principal results of the research were reported by

. the authors elsewhere (UFZh v. 8, 1179, 1963). The article de-

' scribes the preparation of the specimens and the preliminary mea-

f surements, and relates how the presence of traps due to plastic de-

| formation was demonstrated. It is shown that in addition to- serving |

i as the main traps with which the observed of long-time photoconduc-

s tivity relaxation 1s associated, the dislocations act simultaneously

as recombination centers. In deformed specimens they determine the

~ lifetimes of clectron-hole pairs. AL consxderable deformation, when
the dislocation density exceeds 107 cm™ , the capture of minority

- carriers (holes; is observed already at room temperature. It is
concluded thal the gimilarity between the capture phenomena in the
deformed and luitial specimens indicates that the traps have the
.same nature in both cases. "The authors thank Academician of AN
UkrSSR V. Ye. Lashkarev, Ye. G. Miselyuk, and P. I. Baranskiy for
interest and useful dmcusmons. Orig., art. has: 5 figures and

- 6 formulas. .
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ACCESSION NR: AP4041721 $/0181/64/006/007/2146/2154

- AUTHORS: Figel'ski, T. R.; Belyayev. A. D.

- TITLE: Capture of non-equilibrium carriers in plastically deformed
© germanium

SOURCE: Fizika tverdogo tela, v. 6, no. 7, 1964, 2146~2154

' TOPIC TAGS: dislocation effect, crystal imperfection, plastic de~
' formation, germanium, recombination

- ABSTRACT: In order to establish whether structural defects, and

. particularly dislocations, can serve as traps for the capture of
non-equilibrium holes at low temperatures, a systematic investiga-
tion was made of capture in n~Ge in which excess dislocations were
. produced by plastic deformation. The results indicate that the

_ trap concentration increases with decreasing temperature. The dis-
| location traps are capable of causing nonlinear photoconductivity

1
i

- Card

/3 -
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BELYAYEYV, A.‘D:’"[r}fi}ieliaiev, A.D.]; FIGEL'SKI, T.R. [Fihe1's'ki, T.R,]
Trapping centers of minority current carri
] ent carriers in plasticsl
deformed germanium, Uky, fiz, ghur, # no.10:11%9~§181 ga'é§.

| (MIRA 17:
1. Institut poluprovodnikov AN UkrSSR, Kiyev, 1)
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8/058/62/000/006 /071 /136
The effect of some... A061/A101

increase makes the density of dislocatlions grow. High-temperature annealing
reduces the pumber of dislocations dispersedly distributed among the boundaries
of not-oriented blocks. An elimination of dislocations connected with the block
boundaries takes place at higher temperatures. The Increase of the density of
dislocations in the specimen 1s accompanied by a decrease of the lifetime of
minority carriers. The measurement of the position of energy leveis created in
Ge by dislocations ylelded 0.20 - 0.15 ev, which fits values obtained earlier.

A. Shibanov

[Abstracteh's_pote: Complete translation]
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AUTHORS:; Belyayev, A, D., Vasilevskaya, V. N., Miselyuk, ve. G.
———

TITLE: The effeot of some factors on the generation of dislocationg in
erystallization ang their state in germanium single erystals

PERIODICAL: Referativnyy zhurnal, Fizika, no. 6, 1962, 20, abstract 6r166
("In collection: "Rost kristallov. 1, 3", Moscow, AN SSgR, 1961,
380 - 387, Discuss,, 501 - 502)

TEXT: The effect of the density of dislocations in seeds, of impurities

in concentrationg Surpassing the limits of solubility, and of the growth rate

of Ge single orystals cn the generation of dislocations in them has been inves- A
tigated. It is shown that dislocations "germinate" from the seed into the bulk J?
of the single crystal, Up to a concentration not Surpassing the limits of solu-
bility, impurities do not have effect upon the dersity of disloeations ip the
erystal. Above the limit of solubility, impurities sharply raise the number of
dislocations. Up to a crystal Pulling rate of 4 mm/min, the growth rate is not

found to influence the Zeneration of dislocationg appreciably. A further rate
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4 most recent references to the English-languege publications vead as
followss G. Weriheim and G. Pearson, Phys. Rev., 107, 694, 1957y 4. Kurtz,
S. Kulin, B, Averbach, Phys. Rev., 101, 1285, 19563 J, Okeda, J, Phys,
Soco. Japen, 12, 1338, 19573 W, Tyler, W, Dash, J. Appl. Phys., 28, 1223,
1957,
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The effect of some..o. D207/D304
ﬂNOa, 1 part CH3000H9 4 parts H20, and 8 mg I per 50 cm3 of solutiom.

Etch pits were counted under a metallurgical microscope MVM-§(MIM-8).
It was found thats (1) a high density of dislocations in a seed crystal
produced an even higher density in a grown monocrystal; (2) sb, Fs, Ag
and Cd impurities increesed dislocation densities in monocrystals and
even produced yolyerystalline structure if they were present in conten-
trations exceeding their limit of solubility in germaniumg (3) many dis-
locations were produced if the rate of pulling was greater than 4 mm/mina
because tempereture gradients were greater at higher mlling rates;

(4) annecaling monocrystals reduced dislocation densities: in o sample

with more than 104 dislocations per cm2 a 50 ~ 60% reduction was obtained /
after 3 hours at 750°C and a 90% reduction after i hour at 900°C; (5) monmo- \
crystals with high dislocation densities had high registivity and low A
vonequilibrium carrier lifetimes; recombination levels due to dislocations

had activation energies of 0,15 - 0,20 eV, Acknowledgment is made to

A< No Kvasnitskaya for preparing germanium semples. There are 4 figures,

1 table and 15 references: 4 Soviet-bloc and 11 non-Soviet-bloc. The
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crystals. The purpose of the studies was to obtain germanium monocrystals
with a more perfect structure, Monocrystals were growvn by mlling {rom
melt in vacuum. In each test special precautions were taken Lo keep the
melt temperature, the rate of pulling, and the rate of rotation of the
crucible and the seed crystal as constant as possible (the crucible and
the seed were rotated in opposite directions), The rate of pulling was
varied from 0.8 to 6 mm/mino Seed crystals contained dislocations with

2 -2 .
densities ranging from 107 to ].07 cm o The affect of impurities on

¥ 9
formation of dislocations was studied using radioactive iracers 851“4
Fe599 Agllog Cdll5 ; in the experiments on the effect of impurities, seed
erystals had low (102 - 103 Cmmz) dislocation densities. Heat trealment
of as-grown monocrystals consisted gf 1 = 3 hours heating in vaecuum at
temperatures greater than 700 ~ 800°C, Liretimes of nonequilibrium
carriers were measured as a function of dislocation density. Dislocation
densities were found by 12 min. etching of ground and electropolished
(100) and (111) faces in the following solution: 2 parts HF, 2,5 parts

¢
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AUTHORS : _Belyayev, A. Do, Vasilevskaya, V. No, and Miselyuk,
Ye. G

TITLE: The effect of some fuctors on formation of dislocations
during crystallization and the state of dislocations in
germanium monocrystals

SOURCE ¢ Akademiya nauk SSSR  Institut kristallografii. Rost
kristallov, v. 3, 1961, 380-387

TEXT: The authors report how formation and density of dislocations

in germanium monocrystals are affected by the presence and density of
dislocations in a seed crystal, the presence of impurities in concentra-
tions greater than their solubility limit, and by the rate of crystal
growth. The anthors investigated also the effect of subsequent heat
treatment on the state of edge dislocations and the effect of dislocation

s 3 7 =2 , o e
densities from 10° to 10" ¢m ~ on the carrier lifetime in germanium mono-

Card 1/4

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600043-6



81770
Investigation of the Influence Exercised by 8/181/60/002/02/07/033 ‘
Some Factors on the Qccurrence of Dislocations  B006/B067 A
in the Crystallization and Its States in Vo
Germanium Single Crystals

grinding with T abrasive, chemical polishing with J¥ + HN05 (3s5);

45 8ec at 70°C; slow etohing with 2 parts of HF + 2.5 parts of BN, + t
+ 1 part of CH5OOOB + 4 parts of H20; 8 mg of iodine per 50 cm3 were -
added to this solution (this etching agent proved to be mos: favorable).
The results of the investigations are discussed in detail, and & number
of microphotographs of the etch patterns are shown. The dislocation
concentration in the seed influences the dislocation concentration in
the single crystal in such a way that the higher the former, the higher
is also the latter. The impurities had no essential influence on the
occurrence of dislocations with concentrations below the solubility
linit in Ge, at higher concentrations, however, an influence was noticed,
Pulling rates < 4 mm/min influenced the dislocation concentration not
essentially, whilat pulling rates above this value caused a considerable
increase. Heating led to a reduction of the dislocation density (e.g.,
reduction by 50-60% at 750°C during three hours, by alr 3t 90% at .900°¢C
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Investigation of the Influence Exercigeq by 5/181 60/002/62/b7/b53
Some Factors on the Occurrence of Dislocationg B006/Bo67T

in the Crystallization ang Its States in
Germanjum Single Crystals

bred single orystals. The seeds had uniform dimensions ang

¥ith a cross section of ~0,2 cm2° The in
ling rate on the occurrence of disloca
batween 0.8 and 6 man/min, the effect o

isotopes Sb124, Feb9, Ag11o, and Cd11

| shape: cubes

« For the purpose of influencing

@ single erystals, the

1-3 hours in vacuo (this

h partly show approach and
to the angles formed by the
ns). The dependence of the
he dislocation density wag
thod, Density, distribution,
estigated by etching,

h patterns, The pictures were
¢ope of the type MUM-8

1lowing surface processing:v)</

causes displacements of the dislocations whic
"recombination", partly repulsion, according
Birgers vectors of the interacting dislocatio
lifetime of the non-equilibrium carriers on t
measured by a photoslectric and an impulse me
and displacement of the dislocations were inv
measuring the etching rate, ang by taking etc
evaluated by means of 8 metallographic micros
(MIM-8). The samples were subjected to the fo
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AUTHORS: v, A. D., Vasilevskays, V, N., Miselyuk, Ye. §.

Ay, it

TITLE: Investigation of the Influence Exercised by Scme Factors on
the Ocourrence of Dislocations™in the Crystallization and
Its States in Germanium Single Crystals}\
g2 vrystals

FERIODICALs PFizika tverdogo tela, 1960, vol. 2y No. 2, pp, 227-234

TEXT: The authors investigated the influence exercised by the seed, the
impurities, and the pulling rate on the occurrence of dislocations in
germanium single crystals bred from melts, Furthermore, the effect of
thermal processing on the state and distribution of dislocations in
single crystals as well as the effect of the latter on the lifetime T of
the non-equilibriun carriers was investigated. The influenc exercised
by the dislocation density in the seed orystals on the dislocation
density in the bred single crystals wag investigated for dislocation
densities in the seeds between 10¢ ang 107 en~¢, where the seed crystals

with dislocation densities of 104 em‘z and more were cut out of specially
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BELYAYRV, A.D. [Bieldatev, A.D.]; GLINCHUK, K.D. [Hlynchu, 0.,

MISELYUR, Ye,G, [Miseliuk, O.H.]

Investigation of the racombination of current carriers in
germanium with some impurities, Part 1: Germanium, pure and
with 5b or Ga impurities, Ukr.fiz.zhur. 3 no.5:624-631
5-0 '58, (MIRA 12:2)

1. Institut fiziki AN USSR,
(Germanium--Electric propsrtiss)
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POLYAKOV, Yevgeniy Vliadimirovich, kand. tekhn, mauk; BELYAYEV, Adil'

%lgxnrich,»iuhf; ZAMYSHLYAYEVA, I.M., red.izd-vs; T
LYUKHIN, A.A, tekhn, red,
[Precast reinforced concrete roofs for the ma jor repair of
apartment houses]Perekrytiia 1z sbormogo zhelezobetoma dlia
kapital'noge remonta zkilykh domov. Moskva, Izd-vo M-va kom-
mun, khoz,RSFSR, 1962, 101 p. (MIRA 16:3)
(Roofing, Concrete)
(Apartmeat houses—-Mmintenance ard repair)
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BELYAYEV, A.B., inzh,

Assenmbling and testing reinforced concrete ceilings

during the repair of an apartment house. Gor.khoz.Mosk.,

36 no,2:12-14 F '62, (MIRA 16:2)
(Ceilings)
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SHVAREV, V.A., kend.istorich,nauk, otv.red,; BELYAYEV, 4.A,,red,
(g.Vladivostok); BELIKOVA, L,I., kand.{storlchemictitrnauk,
red,; VISHNEVSKIY, V.M., kand,istoricheskikh nauk, red,;
KRUSHANOV, A.l., kend.istoricheskiich nauk, red, (g.Vladi-
vostok); LESIKEVICF ,V., kand.istoricheskikh nauk, red,
(g.Vladivostok); MU JKOV, A.G,, kand,istoricheskikh nauk,
red,; SHADRIN, KM, tekn,red,

[The Par Bast during forty vears of Soviet govarnment ]
Dal'nii Vostok za L0 let Sovetskoi vlasti. Komsomol'sk-na
Amre, 1958, 552 p, (MIRA 12:12)

1. Akademiya nauk SSSR, Sibirskoye otdeleniye, Dal'revostoch-
nyy filial, Vladivostok,
(Soviet Far East)
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MEL'NIEOV, N,V,; KRASNIKOV, A.S,, kand, takhn,nauk; NIKONOV, &.P,:

POTAZPOV M.G.; SIMKIN, B,A,; CHESHOKOV, M,M,: BELYAYEV“ A,
gornyy 1nzh. e

"Mining machinery" by B.P, Bogoliubov, B.,P, lUpatov, Gor. ghur,
10.10:78-79 0 's8, , (MiRA 11:10)

1. Chlen~korrespondent AN SSSR (for Mel'nikov).
(Mining machinery) (Bogoliubov, B.P,) (Tumatov, B,P,)
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BELYAYEV, A., inzh,

ettt e,

Composite floors in the major repair of aperiment house i1 e~
khoz, 12 no,10:16-16d 0 162, ’ Dusesu(rﬁzliél:gl;-

(Conerete congtruction) (Apartment hougese-Maintenance and repalr)
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BELYAYEV,. A.A,, kand. med, nauk; BABICHEV, M.N,

Inactivation of trypsin in the treatuwent of acute parereatitis,
Khirurgiia 40 no.7:120-124 J1 'éd,

(MIRA 18:2)
1. 3-ya khirurgicheskaya klinika (zav. 0.I. Vinogradova) Instituta
imeni N.V. Sklifosovskogo (glavnyy khirurg - chlen-korrespondent,
AMN SSSR prof. B.A. Petrov), Moskva.
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